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Abstract

Objective.—Social isolation and loneliness are associated with increased mortality and higher 

health care spending in older adults. Hearing loss is a common condition in older adults and 

impairs communication and social interactions. The objective of this review is to summarize the 

Corresponding Author: Nicholas S. Reed, AuD, Department of Otolaryngology, Johns Hopkins School of Medicine, 2024 East 
Monument Street, Suite 2-700, Baltimore, MD 21211, USA. Nreed9@jhmi.edu.
Author Contributions
Aishwarya Shukla, acquisition and interpretation of data, drafting the manuscript, final approval of the version to be published, and 
agreement to be accountable for all aspects of the work; Michael Harper, acquisition of data, revising critically for intellectual 
content, final approval of the version to be published, and agreement to be accountable for all aspects of the work; Emily Pedersen, 
acquisition of data, revising critically for intellectual content, final approval of the version to be published, and agreement to be 
accountable for all aspects of the work; Adele Goman, conception of the work, revising critically for intellectual content, final 
approval of the version to be published, and agreement to be accountable for all aspects of the work; Jonathan J. Suen, interpretation 
of data, revising critically for intellectual content, final approval of the version to be published, and agreement to be accountable for all 
aspects of the work; Carrie Price, design of the work, revising critically for intellectual content, final approval of the version to be 
published, and agreement to be accountable for all aspects of the work; Jeremy Applebaum, acquisition of data, revising critically for 
intellectual content, final approval of the version to be published, and agreement to be accountable for all aspects of the work; 
Matthew Hoyer, acquisition of data, revising critically for intellectual content, final approval of the version to be published, and 
agreement to be accountable for all aspects of the work; Frank R. Lin, conception of the work, revising critically for intellectual 
content, final approval of the version to be published, and agreement to be accountable for all aspects of the work; Nicholas S. Reed, 
conception of the work, revising critically for intellectual content, final approval of the version to be published, and agreement to be 
accountable for all aspects of the work.

Disclosures
Competing interests: Adele Goman is a consultant to Cochlear Americas Ltd and to Auditory Insight. Frank R. Lin is a consultant to 
Boehringer-Ingelheim, Amplifon, and Cochlear; receives speaker fees from Caption Call; is a board member for Access Hears; has 
received grants from the National Institutes of Health and the Eleanor Schwartz Charitable Foundation during the conduct of the 
study; and is the director of a research center based at the Johns Hopkins School of Public Health funded in part by a philanthropic gift 
from Cochlear Ltd. Nicholas S. Reed is a scientific advisor (nonfinancial) to Shoebox, Inc and consultant to Helen of Troy.

Supplemental Material
Additional supporting information is available in the online version of the article.

HHS Public Access
Author manuscript
Otolaryngol Head Neck Surg. Author manuscript; available in PMC 2021 July 21.

Published in final edited form as:
Otolaryngol Head Neck Surg. 2020 May ; 162(5): 622–633. doi:10.1177/0194599820910377.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



current state of the literature exploring the association between hearing loss and social isolation 

and/or loneliness.

Data Sources.—PubMed, Embase, CINAHL Plus, PsycINFO, and the Cochrane Library.

Review Methods.—Articles were screened for inclusion by 2 independent reviewers, with a 

third reviewer for adjudication. English-language studies of older adults with hearing loss that 

used a validated measure of social isolation or loneliness were included. A modified Newcastle-

Ottawa Scale was used to assess the quality of the studies included in the review.

Results.—Of the 2495 identified studies, 14 were included in the review. Most of the studies 

(12/14) were cross-sectional. Despite the heterogeneity of assessment methods for hearing status 

(self-report or objective audiometry), loneliness, and social isolation, most multivariable-adjusted 

studies found that hearing loss was associated with higher risk of loneliness and social isolation. 

Several studies found an effect modification of gender such that among women, hearing loss was 

more strongly associated with loneliness and social isolation than among men.

Conclusions.—Our findings that hearing loss is associated with loneliness and social isolation 

have important implications for the cognitive and psychosocial health of older adults. Future 

studies should investigate whether treating hearing loss can decrease loneliness and social 

isolation in older adults.
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Social isolation and loneliness are distinct yet important measures of the psychosocial well-

being of older adults. Social isolation is a measure of an individual’s social network size, 

number of social contacts, and frequency of engagement with social contacts, whereas 

loneliness is a subjective measure of an individual’s perceived discrepancy between desired 

and actual social relationships.1 Both conditions are typically assessed through self-report. 

Social isolation and loneliness are common in older adults, with prevalence estimates of 

24% for social isolation2 and estimates that range from 2% to 40% for loneliness.3,4 Both 

social isolation and loneliness have been linked to adverse health consequences, including 

mortality, cardiovascular disease, cognitive decline, and depression.5–9 A meta-analysis 

found that stronger social relationships were associated with a 50% increased likelihood of 

survival, an effect size comparable with the effect of smoking and alcohol abuse on 

mortality.10 Moreover, the financial burden for older adults is substantial: loneliness has 

been shown to be associated with higher healthcare utilization,11 and lack of social contact 

among older adults is associated with $6.7 billion in additional federal Medicare spending 

annually.12

Age-related hearing loss is highly prevalent among older adults, such that two-thirds of 

adults older than 70 years have hearing loss.13 A growing body of evidence has linked age-

related hearing loss to functional decline, depression, cognitive decline, and dementia.14–16 

In fact, a recent report identified hearing loss as the largest potentially modifiable risk factor 

for dementia, with a population attributable fraction of 9%.17 Social isolation and loneliness 

are hypothesized potential mechanisms through which hearing loss may be associated with 
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worsened cognitive and mental health.18,19 Previous qualitative studies have suggested that 

older adults with hearing loss may feel frustration or embarrassment over their difficulty 

communicating, which may lead to withdrawal from social situations, resulting in social 

isolation and loneliness.20–22 Importantly, this hypothesized mechanistic pathway may be 

amenable to hearing aid treatment.

Perhaps because the relationship has been taken for granted by clinicians and researchers as 

self-evident, there are relatively few epidemiologic studies exploring hearing loss and social 

isolation and/or loneliness among older adults. Establishing hearing loss as a potentially 

modifiable risk factor for social isolation and/or loneliness among older adults would further 

highlight the importance of hearing loss in aging. In an effort to quantify the current state of 

the literature exploring the association between hearing loss and social isolation and/or 

loneliness, this article aims to systematically review and synthesize the literature on the 

association between hearing loss, social isolation, and loneliness in older adults.

Methods

Literature Search Strategy

The study team performed a systematic search of PubMed (1946-) via NCBI, Embase 

(1947-) via Embase.com, CINAHL Plus (1961-) via EBSCOhost, PsycINFO (1967-) via 

EBSCOhost, and the Cochrane Library (from inception) on June 2, 2017. An updated search 

was performed on July 19, 2019. An informationist trained in performing database searches 

for systematic reviews developed the search strategy of relevant terms. The search strategies 

included controlled vocabulary, where appropriate, and keyword terms for the concepts of 

hearing loss, social isolation or loneliness, and older adults. The complete search strategies 

can be found in Supplemental Methods 1 (in the online version of the article). The initial 

search resulted in 3574 studies, of which 1079 were duplicates and removed, resulting in 

2495 unique references.

Study Selection

Two reviewers independently screened the titles and abstract for each article according to the 

following inclusion and exclusion criteria. Studies were included if (1) they were original 

research studies, (2) participants were older adults (age >60 years), (3) participants had 

hearing loss (defined subjectively through self-report or objectively using audiometry or 

speech in noise tests), (4) they assessed loneliness and/or social isolation using any validated 

measure (including but not limited to the UCLA Loneliness Scale, De Jong Gierveld & 

Kamphius Loneliness Scale), and (5) they were English-language studies or foreign-

language studies with English translation available. Studies were excluded if they included 

children or adults with prelingual deafness, did not use a validated measure of social 

isolation or loneliness, did not have a control group, or focused on an intervention 

comparing social isolation/loneliness before and after the intervention among persons with 

hearing loss. Conference abstracts, nonprimary research (reviews, editorials), and graduate 

theses were excluded.
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Following title and abstract screening, the remaining studies underwent a full-text screen by 

2 independent reviewers based on inclusion and exclusion criteria. Discrepancies were 

resolved through discussion between the 2 reviewers and adjudication by a third party with 

intimate knowledge of the systematic review design if necessary. Finally, the references of 

all included studies were also examined using an iterative title/abstract screen and full-text 

screen with the above inclusion and exclusion criteria to search for additional articles for 

inclusion.

Data Extraction and Quality Assessment

The following data were extracted from all included studies: study design, study setting, 

baseline population characteristics, methods for hearing status assessment, and methods for 

loneliness and/or social isolation assessment. The results of each study on the relationship 

between hearing loss and social isolation and/or loneliness were summarized. In this review, 

all summary measures of the association between hearing loss and social isolation/loneliness 

were reported, including odds ratios, linear regression coefficients, and correlation 

coefficients. Extracted data were reviewed and adjudicated by 2 independent reviewers.

The strengths and limitations of each study with respect to sample characteristics and 

methods for exposure and outcome assessment were summarized. A modified Newcastle-

Ottawa Scale (NOS) was used to assess the quality of the observational studies included in 

the review (Supplemental Methods 2 in the online version of the article). This modified NOS 

scale assess the quality of the study on the following domains: sample representativeness, 

sample size, assessment of hearing loss, comparability of respondents and nonrespondents, 

control for confounding factors, and appropriateness of statistical methods. Each domain 

was worth 1 point, and the total NOS score ranged from 0 to 6, with 0 suggesting a low-

quality study and 6 suggesting a high-quality study.

Results

Of the initial 2495 unique articles identified, 2171 were excluded in the title and abstract 

screen and 324 were subsequently excluded in the full-text screen (Figure 1). The references 

of the 13 remaining studies were reviewed for relevant articles, and 1 additional study was 

identified through reference list review for inclusion. A total of 14 studies23–36 were 

included in the review, including 9 studies that assessed loneliness only, 3 studies that 

assessed social isolation only, and 2 studies that assessed both loneliness and social isolation 

in the same study (Figure 1).

Tables 1 and 2 summarize the key characteristics and findings of the studies included in this 

review. Included studies were published between 1982 and 2019. Of the included studies, 7 

were in the United States,23,24,30,32–35 4 in the Netherlands,25–28 2 in Canada,29,36 and 1 in 

Japan.31 Most studies (12/14) were cross-sectional, and 2 were longitudinal in design. Most 

of the populations studied were community-based samples, and only 2 were clinic-based 

samples. Most of the studies (11/14) adjusted for potential confounding factors such as 

demographic and clinical characteristics, whereas 3 studies reported only unadjusted crude 

measures of association. The sample size of included studies ranged from 63 to 30,175 
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participants. Most studies included both men and women, but 1 study included men only32 

and 2 studies reported results separately for men and women.29,35

There was substantial heterogeneity in the measurement of hearing status. Three studies 

measured hearing status using pure-tone audiometry,30,32,33 1 used tetratone audiometry,24 2 

used a speech-in-noise test,26,28 and 6 used self-report (either a single question, multiple 

questions, or the Hearing Handicap Inventory for the Elderly).23,25,28,29,35,36 Two studies 

used a combination of methods to measure hearing status, including both self-report and the 

speech-in-noise test27 and both audiometry and self-report.34 Seven of the included studies 

assessed hearing aid use through self-report.26–29,31,33,35

Most of the included studies scored between a 4 and 5 on our modified NOS quality 

assessment scale and were of high quality. Studies that scored lowest on our quality 

assessment scale did so because they had an unrepresentative or small sample size and did 

not control for confounding factors in their statistical analyses.23,24,32

Hearing Loss and Loneliness

Overall, there were 11 studies that assessed the association between hearing loss and 

loneliness (Table 1). Of these, 9 were cross-sectional and 2 longitudinal. There was 

heterogeneity in assessment of loneliness: 4 studies used the De Jong Gierveld & Kamphius 

11-item Loneliness Scale,25–28 4 studies used the 20-item revised UCLA Loneliness Scale,
23,24,30,31 2 used 3 items from the revised UCLA Loneliness Scale,29,35 and 1 used the 

subjective isolation scale from the Comprehensive Assessment and Referral Evaluation 

(CARE) questionnaire.32 The De Jong Gierveld & Kamphius Loneliness Scale has 11 items 

that are answered on a 3-point scale, with higher scores indicating more loneliness.37 The 

revised UCLA Loneliness Scale consists of 20 items that assess how often the participant 

has felt certain emotions, with scores ranging from 1 to 4 for each question and higher 

scores signifying increased loneliness.38

Six of the 9 cross-sectional studies found increased loneliness among older adults with 

hearing loss compared with those with normal hearing.25,29–32,35 Of these, 5 were 

multivariable adjusted analyses25,29–31,35 and 1 was an unadjusted correlational analysis.32 

One cross-sectional study found that older adults with self-perceived hearing handicap 

(score >8 on the Hearing Handicap Inventory of the Elderly [HHIE]) had 2.2 (95% 

confidence interval [CI], 1.4–3.4) times the odds of loneliness compared with those without 

a hearing handicap.31 Another cross-sectional study found that objectively measured hearing 

loss was associated with increased loneliness, such that each 10-dB increase in pure-tone 

average (PTA) was associated with a 1.43 increase in the UCLA loneliness score (95% CI, 

0.67–2.20).30 They also found that those with severe or profound hearing loss (defined as a 

PTA of ≥70-dB hearing level in the better-hearing ear) had UCLA loneliness scores 13.6 

points higher (95% CI, 6.10–21.17) than those with normal hearing but with a wide 

confidence interval due to a small sample size of participants with severe or profound 

hearing loss.30 One of the cross-sectional studies assessed men and women separately and 

found that loneliness was associated with self-reported hearing difficulty in women (OR 

1.04; 95%, CI 1.00–1.09) but not in men (OR 1.00; 95% CI, 0.97–1.04).29 Another study 

that assessed men and women separately found that there was an effect modification by 
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gender on the effect of hearing loss on loneliness, with a stronger association between 

hearing loss and loneliness observed among women (women with mild hearing loss: OR 

1.51, 95% CI, 1.35–1.68; women with moderate hearing loss: OR 1.35, 95% CI, 1.16–1.58; 

men with mild hearing loss: OR 1.18, 95% CI, 1.03–1.35; men with moderate hearing loss: 

OR 1.19, 95% CI, 1.01–1.41).35

Three of the 9 cross-sectional studies did not find an association between hearing and 

loneliness. Notably, 2 of the 3 were unadjusted crude analyses23,24 with a low score on our 

quality assessment scale, and only 1 was a multivariable adjusted analysis.26 In the 

multivariable analysis, the authors found no significant association between hearing loss and 

loneliness in the subgroup of older adults aged 60 to 70 years (OR 1.11; 95% CI, 0.94–1.32; 

n = 208) although they did find a significant association in the overall population of adults 

aged 18 to 70 years (OR 1.07; 95% CI, 1.01–1.12).26 Notably, this study used an Internet-

based speech-in-noise test to measure hearing status, whereas the other studies on hearing 

loss and loneliness that did find an association used either self-report or audiometric hearing 

assessment.

There were 2 longitudinal studies of hearing loss and loneliness, both within the same cohort 

of older adults enrolled in the Longitudinal Aging Study, Amsterdam.27,28 In both of these 

studies, loneliness was measured using the 11-item De Jong Gierveld & Kamphius scale, 

divided into social loneliness (5 items, related to deficits in social integration) and emotional 

loneliness (6 items, related to absence of intimate attachments with friends and family) 

subscales. In 1 study, the authors assessed whether hearing loss at baseline (measured 

through both self-report and objectively with a speech-in-noise test) led to increased 

loneliness over 4 years of follow-up.27 They found no significant association between either 

self-reported or objectively measured hearing status and social loneliness or between self-

report hearing status and emotional loneliness, but they did find an association between 

objectively measured hearing status and emotional loneliness.27 In the other study, hearing 

status was measured with a speech-in-noise test, and the authors examined whether the rate 

of change in hearing (measured as the change in decibels of hearing level at which 

participants could understand 50% of speech correctly) was associated with the rate of 

change in loneliness (measured as the change in the social and emotional loneliness 

subscales of the De Jong Gierveld & Kamphius scale) over 4 years of follow-up. They found 

no significant association between rate of change in hearing and rate of change in either 

social or emotional loneliness.28

Hearing Loss and Social Isolation

Overall, 5 cross-sectional studies examined the association between hearing loss and social 

isolation (Table 2). Two of the studies measured social isolation using a composite social 

isolation score based on the Social Support Questionnaire in the National Health and 

Nutrition Examination Survey (NHANES).33,34 One study used the objective isolation scale 

from the CARE questionnaire,32 1 defined the size of the social network as a measure of 

social isolation,25 and 1 study used both a modified version of the Social Network Index and 

the Medical Outcomes Social Support Survey.36 Four studies were multivariable-adjusted 

analyses, while 1 was an unadjusted correlational analysis.
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All 5 studies found increased social isolation in older adults with hearing loss compared 

with those with normal hearing. One study found that self-reported hearing loss was 

associated with a smaller social network size.25 In another study of self-reported hearing 

loss, hearing status was not associated with social network diversity but was associated with 

having a lower than median social support score.36

Two studies of objectively measured hearing in nationally representative NHANES samples 

found that hearing loss was associated with a higher odds of social isolation. These studies 

found that among 60- to 69-year-olds, hearing loss was associated with a higher odds of 

social isolation (OR 2.14; 95% CI, 1.29–3.57),33 and each 10-dB increase in PTA was 

associated with 1.52 times (95% CI, 1.19–1.93) higher odds of social isolation.34 The 

authors also found a significant interaction with gender, such that hearing loss was 

associated with social isolation in women (OR 3.49; 95% CI, 1.91–6.39) but not in men 

(OR, 1.11; 95% CI, 0.66–1.88).34

Discussion

In this systematic review of 14 studies, most included studies found that hearing loss was 

associated with loneliness and social isolation in older adults. These results highlight that 

hearing loss may have important implications for the psychosocial and cognitive health of 

older adults.

In this review, we found that hearing loss was more consistently associated with social 

isolation than with loneliness. Despite a heterogeneity of measures to assess isolation, all 5 

cross-sectional studies of social isolation found that older adults with hearing loss were more 

likely to be socially isolated. In contrast, of the 11 studies on loneliness, 6 of the 9 cross-

sectional and 1 of the 2 longitudinal studies found that older adults with hearing loss were 

more likely to report loneliness. This may reflect that while hearing loss can be socially 

isolating because of decreased participation in activities or a smaller social network, this 

may not lead to loneliness in all older adults who experience social isolation. Loneliness is 

an emotional response to a perceived discrepancy between actual and desired levels of social 

connection.39 Older adults may not feel lonely despite isolation from others if they believe it 

to be a normal part of the aging process or if they prefer a smaller social network as they 

age.40 Studies have found that social isolation and loneliness in older adults are weakly 

correlated with one another, suggesting that the two are related yet distinct constructs.41

There are several potential mechanisms that could explain the observed association between 

hearing loss and social isolation and loneliness. Age-related hearing loss degrades peripheral 

auditory processing by the cochlea, impairing an individual’s ability to comprehend auditory 

information and making conversations more difficult to follow.42,43 Difficulty following 

conversations can lead to frustration and may result in older adults avoiding potentially 

embarrassing social situations, particularly those with large groups or loud background 

noises.20 Degraded auditory processing by the cochlea may also lead to increased cognitive 

load and depleted cognitive reserve for social activity and interactions.44
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There were some gender-based differences in the association between hearing and social 

isolation and loneliness in the studies included in this review. Most notably, one of the 

included studies found that hearing loss was associated with a higher odds of loneliness in 

older women but not in older men,29 while 2 other studies found a significant interaction 

between gender and hearing loss on loneliness35 and social isolation.34 This may represent 

the varied emotional responses an individual with hearing loss may have to the new 

communicative challenges in social settings. Compared with men, women have been found 

to rely more heavily on verbal communication to establish and maintain social connections.
45 Thus, older women may be more vulnerable to be socially and emotionally affected by 

being less connected with their social environment as a result of degraded auditory 

processing. Another possibility is that women may be more likely to report feelings of 

loneliness or decreased social support than men.

The association between hearing loss, loneliness, and social isolation has important 

implications. The emerging literature has hypothesized that reduced social engagement and 

loneliness might lie on the mechanistic pathway linking hearing loss to cognitive decline.
18,46 Loneliness and social isolation may also contribute to worsened mental health among 

older adults with hearing loss, including depression and psychological distress.16,47 

Importantly, both conditions in older adults have been linked to higher health care utilization 

and costs,11,12 and thus identifying potentially modifiable risk factors for social isolation and 

loneliness is important. This review focused on observational studies of both treated and 

untreated hearing loss. We did not assess whether treating hearing loss through the use of 

hearing aids has an impact on social isolation and loneliness, and this remains an area for 

future study.

We note several limitations of this review. Only 14 studies met our inclusion criteria, and 

there was substantial heterogeneity in the measures used to assess social isolation, 

loneliness, and hearing status. We were unable to perform a meta-analysis of the included 

studies given the heterogeneity of response measures in the included studies. Several of the 

included studies assessed hearing status as well as social isolation and loneliness through 

self-report, which could result in the same source bias. We included studies with both 

subjective and objective assessments of hearing status, as self-reported assessments of 

hearing have been found to be well correlated with hearing loss measured by pure-tone 

audiometry.48 There were only 2 longitudinal studies assessing risk of incident loneliness 

with hearing loss and no longitudinal studies of social isolation and hearing loss. Thus, we 

cannot determine whether the observed associations are causal. Finally, we excluded studies 

that used nonvalidated measures of social isolation and loneliness (such as single questions, 

institutionally derived nonvalidated scales) and therefore may not have captured the entire 

extent of the literature on this relationship.

Conclusion

To the study team’s knowledge, this is the first systematic review that synthesizes the 

literature on the quantitative association between hearing loss, loneliness, and social 

isolation in older adults. The current literature is heterogeneous, but important conclusions 

emerge. Several cross-sectional studies across various populations found an association 

Shukla et al. Page 8

Otolaryngol Head Neck Surg. Author manuscript; available in PMC 2021 July 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



between hearing loss and increased loneliness and social isolation. Older women with 

hearing loss were more likely to report social isolation than men in some studies, suggesting 

a potential gender effect on this relationship. The findings of this review have important 

implications for the cognitive, mental, and psychosocial health of older adults with hearing 

loss. Future longitudinal studies are required to establish whether there is a causal 

association between hearing loss and increased risk of social isolation and loneliness. This 

review did not assess whether treatment of hearing loss improves social isolation and 

loneliness in those with hearing loss. Future research should also extend into determining 

the role of hearing care, such as aural rehabilitation and hearing aids, in decreasing social 

isolation and loneliness among older adults with hearing loss.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of study selection for inclusion in the systematic review.
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